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Abstract. Eight species and one subspecies of two genera of Collignoniceratinae, Collignoniceras 
and Prionocyclus , are analysed with respect to standard morphological distance measures and rib- 
frequencies, methods of multivariate statistical analysis, including canonical variate ordination, 
principal components and generalized distances. It was found that the biostratigraphicaily inferred 
evolutionary sequence, as currently perceived, is upheld in detail for the Collignoniceras data. The 
’nearest -neighbour’ relationships between the Prionocyclus part of the sequence is less complete, 
although links in main branches are supported. The other aspect given consideration, that of 
“gracile” and “robust” shells (based on visual inspection of the conch), yielded the result that the 
subjective assignation of shells to gross morphological type is largely, though not unequivocally, 
upheld by the statistical analysis. Illustrations of typical representatives of the species analysed 
are provided. 
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Introduction 

Ammonite taxonomy is perforce largely based on external 
morphology— mode of coiling, tuberculation, ribbing and 
carination. The diagnostic significance of the suture line 
seems to have been recognized as being of secondary im- 
portance for many groups of Jurassic and Cretaceous am- 
monites (cf. Perez Claros, 1999). Reyment and Kennedy 
(1998) and Reyment and Minaka (2000) recorded and de- 
scribed polymorphism in ornamental properties of 
Cretaceous ammonites of the genus Neogastroplites. 
However, it is by no means a trivial matter to distinguish be- 
tween true polymorphism, in the classical genetic sense of 
the property (Falconer, 1981, p. 42; Manly, 1985, p. 402; 
Roughgarden, 1979, p. 259), and the merging of ornamental 
types in response to ecophenotypic variation of the kind that 
seems to occur in the present material with respect to the 
categories referred to as being ‘gracile’ and ‘robust’. The 
functional significance of such differentiation, if any, remains 
obscure. A palaeobiological treatment of the problems in- 
volved, and methods for their analysis, are given in Reyment 
(1991), chapters 5, 6 and 8. 

The primary aim of the present study is directed towards 
ascertaining to what degree the stratigraphically supported 



phylogeny within a subfamily of ammonites arrived at by the 
traditional methods can be recognized by the quantitative 
analysis of external morphological characteristics (excluding 
sutures); that is, mainly distance measures on the shape of 
the shell, but also ribbing density. With such information 
available, it should become possible to extrapolate to other 
groups and to work towards stabilizing phylogenetic relation- 
ships on less subjective grounds than are yielded by purely 
descriptive procedures. As far as is known to us, there 
have been no studies devoted to ascertaining to what extent, 
if any, wholly distance-related variables are correlated with 
evolutionary status in ammonites (and, by extension, 
whether such differentiation can represent a relationship be- 
tween form and function). The work accounted for in this 
note shows, with reasonable clarity, that such is indeed the 
case, at least in the evolution of the Collignoniceratinae. 
There is, moreover, a more far-reaching consequence to our 
project. Gross morphology, such as is expressed in coiling 
and whorl shape, has not been attributed importance of the 
first order in many evolutionary and taxonomical studies 
known to us. As we demonstrate in this note, there is infor- 
mation of evolutionary significance in characters of this kind, 
but it can only be effectively extracted by means of appropri- 
ate quantitative procedures in a multidimensional 
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